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Abstract Background. Visceral leishmaniasis, usually cough, intermittent diarrhea, or abdominal pain that began caused by Leishmania donovani, has rarely been reported up to seven months after they returned to the United from eastern Saudi Arabia, so it was not expected to affect States; one had no symptoms. Five had adenopathy or the soldiers of Operation Desert Storm.
mild, transient hepatosplenomegaly. None had cutaneous Methods. We evaluated eight soldiers with visceral manifestations. Diagnoses were made by bone marrow leishmanial infection, examining their serum with an imaspiration (seven patients) or lymph-node biopsy (one pamunofluorescent-antibody assay, examining their marrow tient). Six isolates have been identified as L. tropica, which or biopsy tissue for amastigotes with an indirect immunousually causes only cutaneous disease. Of the six patients fluorescent-monoclonal-antibody assay, and culturing the treated with sodium stibogluconate, five improved and one parasites. Cultured promastigotes were isolated and charremained symptomatic. acterized by isoenzyme analysis.
Conclusions. L. tropica can produce visceral infection Results. None of the eight soldiers had classic signs that can cause unexplained systemic illness in persons or symptoms of visceral leishmaniasis (kala-azar). Seven retuming from areas where this organism is endemic. soldiers had unexplained fever, chronic fatigue, malaise, (N Engl J Med 1993;328:1383-7.)
T HE deployment of over 500,000 soldiers to the drosophila medium tGIPO, Grand Wland. N.Y.), ifter which
Arabian peninsula during Operation Desert they were permanently sealed. 9 ," Cultures were incubated at 25'C Storm exposed immunologically naive hosts to infecand evaluated microscopically (X400) daily for 40 days. The isoen-A 1,2 zyme profiles were determined by cellulose acetate electrophoresis. ,, 12 The simplified nomenclature for the genus leishmania sugKala-azar (visceral leishmaniasis) was thought to be gested by Lainson and returning from Saudi Arabia. Twelve days after bone 8 days, respectively. No treatment was recommended marrow aspiration showed amastigotes, infection with for Patient 4, who had no symptoms; he was well after the human imn-unodeficiency virus (HIV) was con-18 months of follow-up. Patient 8, who had renal-cell firmed by Western blotting. Serum obtained from this carcinoma, was not treated with sodium stiboglucopatient early in his illness at the referring hospital was nate. He remained symptomatic, with fatigue, manegative for the virus, thus documenting seroconverlaise, nonproductive cough, and occasional low-grade sion. Patient 8 had a 3-cm mass in his right kidney on fever 14 months after nephrectomy, but had no radiocomputed tomography of the abdomen. He underlogic or pathological evidence of metastatic disease to went nephrectomy, and renal-cell carcinoma was conaccount for these symptoms. firmed pathologically. He had not had flank pain, and
The eight patients whom we describe had a wide no palpable mass or occult hematuria had been found variety of nonspecific clinical manifestations, includduring examinations. There was no radiographic or ing prolonged fever, malaise, abdominal pain, and inpathological evidence of metastatic disease.
termittent diarrhea. In all six patients in whom the No patient had lesions that suggested cutaneous infecting species could be differentiated, the leishleishmaniasis according to his history or physical exmania were characterized as L. tropica. This organism amination. Physical findings were initially nonspehas been reported to cause cutaneous leishmaniasis cific in the patients with acute presentations of leishbut has rarely been reported to produce systemic illmaniasis. Even those with temperatures above 40.5°C ness. Six of the patients were otherwise healthy and appeared surprisingly well, remaining alert and oriimmunocompetent. No other diagnosis was confirmed ented. When their temperatures declined to 38 to in these six patients despite extensive evaluations, and 39TG, patients often felt relatively well. In the patients five of them responded to specific therapy for leishmawith abdominal pain, the initially nonfocal tenderness niasis. Patient 7, the patient with HIV infection, had a tended to localize to the left or the right upper quadnonspecific illness associated with HIV seroconverrant (or both quadrants) over several days. In Patients sion. He was examined for leishmaniasis because of 1 and 6, lymphadenopathy was documented weeks our high index of suspicion and an elevated titer of after the onset of illness. Marked weight loss was doc-1:64 on the immunofluorescent-antibody assay. In Paumented in Patients 1 and 5. tient 8, the localized renal-cell carcinoma was an unLaboratory findings are summarized in Table 2 . At expected finding during an exhaustive evaluation. the time of tissue diagnosis, seven of the eight patients Acute retroviral seroconversion and renal-cell carcinohad some abnormality of either their hemoglobin ma could explain the illnesses seen in these two paconcentration or liver-enzyme levels. These abnortients, and we cannot conclude that their clinical presmalities were minimal in some and nonspecific in all.
entations were due solely to leishmaniasis. Visceral No patient had leukopenia, thrombocytopenia, hyperleishmaniasis was included in the differential diagnoglobulinemia, or an elevated erythrocyte sedimentation rate at the time of tissue diagnosis.
A serum titer above 1:16 on immunofluorescentantibody assay, suggestive of leishmanial infection, 15 was found in the samples from five of the eight patients. We were able to obtain predeployment serum samples for five patients; the titers in samples from four of these patients were increased fourfold or more. The fifth patient (Patient 2) was given a diagnosis and treatment within a week after the onset of symptoms, so there may not have been sufficient time for his titer to become elevated. The indirect immunofluorescentmonoclonal-antibody assay detected intracellular or extracellular amastigotes in tissue samples from all eight patients (Fig. 1) . The cultures of all patients became positive (median time, 9.5 days; range, 6 to 14). Six cultures expanded sufficiently for characteriza-in.-hy enzyme electrophoresis; all the isolates were identified as L. tropica.
Treatment with sodium stibogluconate was recommended for the six patients who still had symptoms at diagnosis (20 mg per kilogram per day, infused intravenously for 30 days' sis of systemically ill soldiers because it is one of the in some but not all symptomatic patients. All these endemic infectious diseases of Saudi Arabia that has patients were children. Most had major health proban incubation period longer than one month 1 ' 2 and lems predisposing them to disease, such as concurrent because we were aware of the initial clinical presentainfections and malnutrition, and thus they are not dition of visceral leishmaniasis, particularly in persons rectly comparable to our patients, who were all wellwith no immunity to leishmania."'" 9 nourished adults. The characterization of the isolates as L. tropica was
The diagnosis of visceral leishmaniasis requires visunexpected, since this species is considered the cause ualization of the intracellular, nonflagellated amastiof Old World cutaneous leishmaniasis.°' 2 -However, gote stage of the parasite in host tissue or of the extraisolates from two Kenyan patients with kala-azar 22 cellular, flagellated promastigote stage in culture.' and visceral strains from Israeli and Indian patients However, parasitologic diagnosis can be difficult. In have also been characterized as L. tropica. 3 A report of the study from Brazil, only I of 11 bone marrow aspivisceral L. tropica from Israel that shares certain fearates from patients with "subclinical" infection and tures with L. donovani suggests that strains that cause splenomegaly was positive on Giemsa staining. 6 In an visceral disease may differ from strains causing cutaItalian study, amastigotes could be demonstrated in neous disease. 2 4 only one of six liver-biopsy specimens. 2 Careful eval-DISCUSSION uation by experienced observers of Giemsa-stained marrow from one of our patients (Patient 2) also failed The most severe clinical manifestation of visceral to reveal amastigotes. Amastigotes were seen in all our infection caused by leishmania is kala-azar, caused by patients on indirect immunofluorescent-monoclonal-L. donovani. However, L. donovani infection may also antibody assay, a technique with greater sensitivity result in asymptomatic infection, acute febrile illness, than Giemsa staining of smears or culture. 8 Although or a prolonged nonspecific systemic illness that does very specific for the diagnosis of leishmaniasis, prinot progress to kala-azar. 5 , 2 6 Epidemiologic studies mary isolation of leishmanial promastigotes in culture have documented asymptomatic infections in Itacan be difficult. ' The sensitivity of this method varies ly, 2728 Kenya, 29 and Brazil. 5 The ratio of cases of inand depends on the number of viable amastigotes in fection to cases of active disease has ranged from 6.5:1, the inoculum, the parasite strain, the type of mediums as reported by Badar6 et al., 25 to 30:1, as reported by used, the sample source, and the expertise of the laboBryceson." "Acute kala-azar" is characterized by the ratory. 32 For patients without the classic findings of abrupt onset of fever, rigors, malaise, and other nonkala-azar, like those we describe, who presumably specific symptoms as early as two weeks after infechave low parasite burdens, the sensitivity of primary tion; it may mimic malaria." 8 ' 9 culture may be low. There is no available diagnostic An outbreak of visceral leishmaniasis in northern test to detect infection or early manifestations of sysItaly in 1971 and 1972 illustrated the spectrum of temic disease. For visceral leishmaniasis, the use of infection. Some persons had asymptomatic infection, the classic diagnostic criterion of visualization of and others had a history of unexplained fever and parasites detects only cases of disease in which the asthenia. Many had positive leishmanin skin tests, parasite burden is high. and some had a parasitologically confirmed or histo-
The finding of visceral illness due to leishmania in pathologically compatible diagnosis of visceral leishreturning troops raises at least two important clinical maniasis. 2 7 ' 2 " The eight patients we describe had presissues: late presentation due to prolonged incubation, entations that paralleled portions of the spectrum of and activation of latent infection in immunosup-L. donovani infection reported by the earlier observers, pressed persons. Incubation periods of up to 10 years Prolonged systemic illness that did not progress to have been reported for L. donovani. 33 Immunosuppreskala-azar has been described in Brazil. 26 The course of sion of any type poses an additional risk, since illness acute infection due to L. chagasi was studied in 86 has been documented up to 20 years after exposure. 3 4 Brazilian children with leishmaniasis who had antiLeishmania are recognized as serious opportunistic body seroconversion. They were divided into three pathogens in persons with HIV infection. 5 37 Leishclinical groups: 23 percent remained asymptomatic; mania may also cause disease during immunosuppres-44 percent, described as having "subclinical" infecsion after organ transplantation"' or during the tion, had a prolonged illness (mean duration, 35 administration of high doses of corticosteroids. 45 Virmonths) characterized by low-grade fever, malaise, ulent L. major, another Old World cutaneous parasite, weight loss, intermittent diarrhea, and hepatosplenopersists for at least one year in the visceral organs and megaly; and the condition of the remaining 33 percent lymph nodes of mice after recovery from infection.' If progressed to kala-azar. Some of the patients with L. tropica is also capable of surviving in a latent state, prolonged illness had complete resolution of their visceral leishmaniasis will need to be included in the symptoms, but others had a slow convalescence chardifferential diagnoses of illness in veterans of Operacterized by weakness, fativ',e, lethargy, i;ntcrmittcnt ation Desert SIorm for ycarb to comc. 1fevcr, adenopathy, and diarrhea. Findings at physical
Leishmanial illnesses similar to those we have deexamination were usually limited to the reticuloendoscribed may not be recognized as such when they octhelial system, with intermittent generalized or regioncur in populations in which they are endemic, because al lymphadenopathy, splenomegaly, or hepatomegaly of their protean clinical manifestations, insensitive di-agnostic tests, and infrequent examination of bone 
